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PDP-8 TO 103A DATAPHONE AND/OR ONLINE 
TELETYPE INTERFACE 

K.E. Burkhalter, Jr. 

Further Notes on PDP-8/103A Interface* 

This rrport supersedes two previous reports on this 

subject, and reflects changes incorporated to improve perfor- 

mance (that is, level converters have been added between the 

PDP-8 TTY lines, and the following logic).  The accompanying 

diagrams illustrate an interface between AT&T 103A data sets 

ana a standard PDP-8 processor and its associated online 

teletype (TTY).  The interfaces provide: 

a. connection of the DEC online TTY to the dial 

switch network; 

b. connection of the DEC online TTY to the PDP-8; 

c. connection of the PDP-8 to the dial switch 

network. 

Figure 1 illustrates the possible modes of operation. 

*  See also. Mills, D.L., Notes on PDP-8/103A Interfaces, 
Concomp Project internal memorandum, 25 September 1966; 
and Lundstrom, Stephen F., PDP-8/103A Dataphone Interface, 
Concomp Memorandum, November 1966. 
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Telephone Dial Network 

rh r^ 

103A 
Dat? Sot 

103A 
Data TeL 

PDP-8 Mainframe 
Connection Switch 

Figure 1 

The interface takes care of interlocking the various 

features so that chaos can not reigr supreme.  Thus, the TTY 

can be useu with its data set only if it is not attached to 

the 8.  When the TTY is switched to the PDP-8, terminal 

ready drops on the TTY data set, disconnecting it from further 

use, so that contention is not a problem.  The reader advance 

solenoid of the TTY is also brought TRUE at this time, so 

that the reader may be used with the data set by throwing 

the reader auvance switch, on the reader, on and off.  This 

is necessary since the data set does not have an extra chan- 

nel available to control the reader, as is the case with the 

local processor.  Note that the terminal ready lead of the 
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mainfraim data set is brought out to a switch so that it may 

be dropped if necessary to initiate a disconnect (a feature 

that has often beo.i found handy) . 

The PDP-8 may be switched back and forth between 

the two  I/O devices (TTY, mainframe data set).  If, aowever, 

either is actively engaged in data transmission, a few garbled 

characters will result.  The interface forces a MARK condition 

on the unused port so that it will not chatter for the case 

ot the TTY, or space disconnect for the data set.  Alao, 

since the switchover is done rapidly and while in MARK states 

(assuming no transmission) there is PO SPACE transition and 

thus no "burping" of the teletype. 

The state of the PDP-8 keyboard input and printer 

output lines is indicated on a lamp panel attached to the 

logic mounting bays.  The lamps light for the SPACE rather 

than for the MARK state, thus allowing the lights to be 

normally off.  The terminal ready lines of both data sets 

are also monitored via a front panel lamp each.  In addition, 

as noted before, the terminal ready line for the mainframe 

data set is brought out to a front panel switch, which will 

normally be left in the on position. 

One special board is required for the interface, 

to restore standard logic levels, since the PDP-8 TTY inter- 

face is designed to interface with solenoids rather than wich 

logic gates.  The solenoid driver used within the computer 

is the W050 which produces an output between -2 (on) and 
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-15 (off) volts.  To restore these to ground and about -3 

volts, a three-diode string (3-IN457As) is added at the 

printer and reader output leads.  The extra IN270 diode 

on this ooard is used to pull the mainframe data set trar. 

mit lead to the MARK state when the PDP-8 is connected to 

the TTY. 
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APPENDIX 

Wire wrap documentation is reproduced on the 

following pages as a servicing aid to those responsible for 

that function in the future. 
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*****   POP-8   TO   TTY/103A   ADAPTER   ♦♦*** 

CONCATfJNATFD  C IRCÜ11   LISTS 

OSENB+ 1B09L,1B08P 
DSENB- lA05KtlA08H,lBOaO»lB09Ef1B09N,IB09P 
GTOSR- lB0 7C,lRCmflB07R 
KBDM* 19050,IA05F,IA09L 
KBOM- ).A09M,lB0aH,l B08JflB0BN 
LKBD 1A05F 
• PTR 1A05J 
LTftOVl 1A05N 
L TROY2 IA05L 
MOSRM+ l808E,lB07U,lflOTV 
MOSPM- lB06E,f.B07S 
MDSXM+ lAORO,lA09JflA10N 
MDSXM- IA0RF,18060 
PÖM*- lAlOl.flfi05H 
POMO* lA05HtlA10K,lB08R 
ROENB+ lA06MtlÄ05T 
RDENB- lA05S,lB09UfIB09V 
RENB+ 1A10F,1B05M 
RENBO* IA10H,1B09R 
ST01Ü + 1B06A 
STOGND 1BC6C 
SWIPF IA10R 
TOSRM + lA09S,lB07HflB07J 
TDSRM- 1A07E,1B07E 
TOSXM- lA07n,lA08N 
TMDS + lAC8P,lÄrPS 
TMDS- 1A0«R,1 A0 8V 
TPM- lA05P,ld09R,lB08U 
TRDXI+ IA09U,IA10U 
TROY1+ lAlOPflB06K 
TRDY1- IA05M,1Ä09T 
TRDY2 + 1A0 7K,1A0BK 
TTYEN+ 18090,13087 
TTYEN- 1B09S,1B0 8S,IB0 8K,1B09K,1B09H,1B09J,IA09K 
TTYKM+ IA060,1A08L,1B08L 
TTYPM+ 1A06H,1A05R 



-12- 

***** ■ OOP-8 ro TTY/n3A   AOAnTFR   ♦♦**♦ 

CROSS-REFtRFNCE   TABLES   (♦♦♦♦DENOTES   LOCATION   OF  PIN   BE 

1A05F KBDM + 1 BO 5r,* ,♦♦♦♦♦, I A09L 
IA05F IKRO ***** 
IA05H P'.IMO* *♦*♦*,IA10K,1R08P 
IA05J LPTR ***** 
1A05X DSFNG- «***♦, lA0 8HtlBC80,lB09E,lRO«iNflB09P 
1AÖ5L LTPnY2 ***** 
1A05M TRüYI- *****tlA09T 
lAOSN LTP0Y1 ***** 
1Ä05P TPM- v****,1A09R , IR08U 
iacr.P TTYPM+ IA06H,**^*^ 
IA05S RilENR- *****,IH09U,1R09V 
IA05T Ri)FMhJ 1AD6M,***** 
lAOftD TTYK't, *****tlAOri , 1008L 
IA06H T1YPM+ «««A* fIA05R 
IA06M PRFNa* ***»*,IAOST 
lAOTO 1DSXM- **>***, I A i^N 
U07E TDSRM- «****, I [AOTE 
IA07K TRDV2+ *****,1A08K 
lAoan MDSX U *♦*♦*,UOPjjiAION 
1A08F MOSXM- *****,19060 
1A08H DSENB- I AOSK ,>-*♦**, I R08ntlB09F,lR09N,lB09P 

lAr\7\f ;    ;*♦* lAOflK TRDY?+ 
IA08L TTYKM* I A060,*^^f 1R08L 
1A08N TOSXM- 1 A07(),***** 
IA08P T MD f *****,1A08S 
lAORR TMOS- *****,IA08V 
1A08S TMDS+ 1 AORP,***** 
IA 08 V TMOS- I AOo-l ,♦♦**♦ 
IÄOQJ MnSXM + 1 AOfll,♦****,IA10N 
IA09K TTYFN- 1 moS,lc'0qS,lR0«K,l«OqK»lR09H,lB09J,*^^* + 
lAoqi KRDM4- lH')5TflA0SE,«^^^* 
1A09M KROM- *♦♦♦♦, IOC1H,IB0BJflR0HN 
1A09R TPM- IAuSPt*****,IB08U 
IÄ09S TOSRM* ♦♦♦*♦,100 7M,IB07J 
IAOPT TRDVl- IA05Mt+*^** 
1A09U TPÜXU *«***tlAlOU 
IA10F PtN8 + *♦**♦,IRO^y 
IA10H PENRO* ****♦ , IB09R 
1A10K POMfJ* IAC5H,♦♦♦*♦,IB08R 
IA10L POV'r »>*♦♦♦,IB05H 
1A10N MOSXM* 1A08D,1A09J,***** 
1A10P TRDYl* ♦*♦♦♦,1306K 
IA10R SWIPE ***** 
1A10U TRDXU ~ YA o yu ,"♦♦♦♦♦ 
lH05n K BDM + *****, 1A05E,IA09L 
IB05H POM* 1 AlOLt^^^ 
IB05M RFNB* 1AlOF,^**** 
IR06A STD10* ***** 
1B06C STOGNO ***** 
1306)1) MOSXM- IAORF,*^*** 
IBOhf ^OSRM- «**♦♦,16075 
1R06K TRDYl* 1AlOP ,♦♦*♦♦ 
inOTf OTPSR- ***«*,lB07DflB07K 
ifiovn OTOSR- 1 H07r,,^***«lR07R 

REFFRENl 
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**«*«  POP-8   TO   TTY/103A   ADAPTER   ♦♦♦** 

1B07E TDSRM- 1A07E, ,4>«I*4E* 

IB07H TDSRM+ IA09S, ,♦*♦**,IB07J 
1B07J TOSRM+ IA09S, ,IB07H,***** 
IB07R GTDSR- 1B07C, rl8O70,***** 
1B07S MDSRM- 1B06E, ;**^   *♦ 
IB07U MDSRM+ 1808E, .♦♦♦♦♦flB07V 
IB07V MOSRM+ 1808E. ,IB07U,*»*** 
IB08D DSENB- 

MDSRM+ 
IA05K, 
♦♦♦♦♦, 

.lAnSH,***** ,1B09E»1B09N, 1B09P 
iBOflE ,1807U,1807V 
1B08M KBOM- 1A09M, ,*♦**♦,IB08J,1808N 
1&06J KBDH- 1Ä09M, aftÖ8H.*****flftÖÖN 
I BOSK TTYEN- 

TTYKM+ 
1309S, 
IA06D, 

rIB08S»♦♦***,lB09KtlB09H, 1B09J, 1A09K 
IB08L ,1Ä08L,***** 
1BC8N KBDM- 

OSENB* 
IA09M, 
TB09L, 

,lB08H,1608Jt***** 
IB08P ,***** 
1B08R POMn+ IA05H, rlAlOK,***** 
1B08S TTYEN- 10O9S, ,«****,1B08K,1B09K,IB09H, ,1B09J« 1A09K 
1B08U TPM- 

TTYEN* 
1A0 5P, 
1R090, 

,lAn9R ,*♦*♦♦ 
IB08V ,♦♦*♦♦ 
1B09D TTYEN+ 

OSENB- 
*♦*♦♦, 
1A05K, 

rlBOBV 
»IA08H, 1B08Ö, ♦♦**», IB0-9N, IB09E rlB09P 

IB09H TTYEN- IB09S, ,lR0flSflB08KflR09Kt♦♦♦**, ,lB09Jf 1A09K 
IB09J TTYEN- lB0<iS, (lB0(5StlB0ftKflBO9K,lR0^H, ,♦♦**♦, 1A09K 
1B09K TTYEN- 1B09S. rlBOBS.IB08K,♦*♦*»,1B09H, ,1809Jf IA09K 
1B09I OSENB+ «*♦♦♦, rlROBP 
IB09N DSENB- IA05K, ,IA0 8H,18080,1B09E.♦*♦*♦, ,IB09P 
1809P DSEN8- IA05K, ,1A08H, 18080» 1B09E,1B09N, ,♦♦*♦♦ 
1B09R RENBQ* IA10H, , VWC**# 

IB09S TTYEN- **♦♦♦, »1B08S,1B08K,1B09K»1B09H, -iBogj, 1A09K 
IB09U ROENB- 

RDENB- 
IÄ05S, 
lAÖÜS, 

,*♦**♦,1B09V 
1B09V ,lB09Ut***** 
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*****   POP-8   TO   TTY/lcm   ADAPTFP   ♦**♦♦ 

TIUTPUT   LISTS 

LKBO 1A05F SINGLE f/O   HR   TEST CflNNECTION 
LPTR IÄ05J SINGLE I/n   OR   TEST CONNECTION 
LTRDYl 1Ä05N SINGLE I/O   OR   TEST CONNECTION 
LTROV? IA05L SINGLE I/O  OR   TEST CONNECTION 
STniO+ ie06Ä SINGLE I/O   OR   TEST CONNECTION 
STOGND 1B06C SINGLE I/O  OR  TEST CONNECTION 
SWIPE 1AIOR SINGLE    I/OOR   TFST   CONNECTION 

I 
I 
I 
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*4>«4t* POP-B TO TTY/103A ADAPTER ♦*♦** 

BAY  I TO BAY  1, LEVEL 1 

TMOS + I     COl 1A OBP IA  08S 
GTOSR- I     001 18 07C 18  07 0 
OSENR- I      001 IB 080 IB   09E 
TTYEN- I     001 IB 09H IB  09J 
DSENR- 1      00 1 13 09N IB   09P 
TROY2+ 1     002 IA 07 K IA  08K 
TMDS- I     002 IÄ 0 8R IA  08V 
TROX1+ 1      002 1Ä 09 U IA   10U 
KBOM- I      00 2 IB 08J IB   08N 
TTYEN- 1     002 IB 08K IB  09K 
TTYEN- I      002 1R 08 S IB   09S 
MOSXM+ I      003 IA OBO IA  09J 
RDENB + I     00 3 IA 06 M IA  05T 
DSFNB+ I      003 IB Ö9L IB   OBP 
TTYPM+ 1     00 4 IA 06H IA 05R 
TTYKM+ 1      005 IA 060 IA   ORL 
TOSXM- I     005 1 A 070 IA   08N 
DSENB- I     006 IA 08H* IA   05K 
MDSRM- 1     006 IB 06 E IB   07S 
MOSRM+ 1     007 1H 08 F IB   Ö7U 
TTYEN + 1      008 IB 090 IB   08V 
TROY1- I     009 i Ä 05 M IA  09T 
TPM- 1      009 IA 05 P IA  09R 
TDSRM+ I      009 IA 09S IB  07H 
POMO + 1      010 IA 05H IA   10K 
KBOM- 1      010 IA 09 M IB   08H 
KBOM* 1    on IA 056 IB   0 50 
TDSRM- 1    on IA 07E IB  07E 
MOSXM- 1     012 IA 08F IB  06 0 
TRDY1+ 1     013 IA 10P IB  06K 
RENBO* 1     015 IA 10H IB  09R 
POM* 1      015 IA 10L IB   05H 
ROENB- 1     016 IA 05 S IB   09U 
RENB+ 1      019 1Ä 10F IB   05M 
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*****   pnp-8   TO    TTY/103Ä   ADAPTFR    **♦♦♦ 

BAY      1   TO   BAY     1,   LFVFL   2 

TDSRM+ 2     00 1 IB   07H IB   07J 
KBDM- 2 001 IB 08H IB 08J 
TTYEN- 2 00 1 IB 09H 18 09K 
KnSRM+ 2 001 IB 07U IB 07V 
ROENR- 2 COl IP. 09U IB 09V 
MÜSXM + 7. 003 1A 09 J 1A ION 
TTYEN- 2 C03 IB 08K 

09E 
IB 
IP 

OflS 
OSENB- 2 OC^ Ifi 09N 
GTOSR- 2 OO1) 18 070 IB 07R 
KBOM* 2 009 1A 05E 1A 09L 
DSENB- ? 010 1A 08H IB 080 
TTYEN-- 2 ru 1A 09K 18 09J 
TTYKM + 2 on 1A 08L IB 08L 
TPM- 2 01A 1A 09R IB 08U 
PUMO* ? C15 1A 1GK IB 0 8R 

49   WIRES   3.10   $4.90,   3.15   $7.35 

CAROS   PUNCHED 

NUMBER   OF   RUSS   STRIPS 

NUMRER   OF   WRAPS      49 

TOTAL   LENGTH  OF   WIPE     19 
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MODULE   INVENTORY,..PANEL        I COST 

EIAR 1 17.00 
RIOT I 24.00 
Rill 2 28.00 
W021MJ 1 4.50 
W050 I 13.00 
W602 1 40.00 

COST   OF MODULES  FOR   THIS   PANEL... $ 126.50 



PANEL    I    ...    **♦«*   Pijp-p    Tn   TTY/103A   ADAPTER   ***** 

A 
R 
C 
(5 
E 
F 
H 
J 
K 
L 
M 
N 
P 
R 
S 
T 
U 
V 

A 
ß 
C 
n 
r 
F 
H 
J 
K 
L 
M 
N 
P 
P 
S 
T 
U 
V 

AOI    A02    A03    A04 
A05    A06    A07    An8_   ÄQq  _ ^J 0    All 

WOSO   W07G   W021MJ W602   R107   WO<?4T 

TTYK^HK TOSXM- MIJ5XM+ " 
KRDM + TOSRM- 
LKRD MDSXM- RFNR^- 
PnMO + TTYPM+ DSFNR- RFNRn+ 
LPTR MDSXM+ 
OSENR- TRDYP4- TRHYZ* TTYEN- POMfU 
LTRDY2 TTYKM+ KRDM* POMf 
TRDY1- ROENB+ K3DM- 
LTRDY1 TDSX^- MnsxM+ 
TPM- TMnS + TRDYl* 
TTYPM+ TMOS- TPM- SWIPE 
RDENR- TMDS + TQSRM* 
RDFNR + TRWl-^ 

TROX1 + TRDX1* 
TMDS- 

ROl        Q02        ^ö^        PCK        305 RO^ R07 RO« Roq Rio BU 

W021HC   W021M      FIAR        Rill        Rip 

sroio+ 

srnoNn r.rnsp- 
KRHMf      MOSXM-   GTDSR-   OSENB-   TTYEN+ 

MmSRM-    TDSRM-   MDSRM*   OSFNR- 

POM* TOSRMV  KROM-      TTYEN-^ 
THSRM*   KRDM-      TTYEN- 

TRDYl* TTYEN-   TTYEN- 

R F NR ♦ 
TTYKM+    nSENR* 

KRDM-  OSFNP- 
OSFNß+ DSFNR- 

GrnSP-    POMO*-      RFNRfU 
MOSRM-   TTYBN-   TTYFN- 

MOSRM*-    TPM- RDFNR- 
MDSRM*    TTYFN*   RDFNR- 
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r/l0 3A   ADAPTER   ♦*♦♦♦ 

A07 A08 A09 AlO All A12 AI3 Al« Ä15 A16 

W021MJ   W602        R107        W994T 

TOiXM- MOSXrt* 
TOSRM- 

" MffSXM- RFNB* 
DSFNB- RFNBO+ 

MÖSXSf+ 
TRDY? + TRnY2+ TTYEN- POMCH 

TTYKM+ KBDM+ 
KBDM- 

pnM+ 

TDSXM- MDSXMT 
TMOS* TRDYU 
TMOS- TPM- SWIPE 
rMDS + TOSRM+ 

TR0Y1- 
TROX1+ TROXl* 

TMDS- 

A 

C 
0 
E 
F 
H 
J 
K 
L 
H 

P 
R 
S 

u 
V 

B07 BO« B09 BIO 

EI AR       Rill        RIP 

Bll Ö12 -BIT ffl A PIS BI6 

GTDSR- 
GTDSR-   OSENB-   TTYEN+ 
TOSRM-  HDSRM+  OSENR- 

TnSRM+   KBDM-     TTYETF" 
TDSRM*  KBDM-     TTYEN- 

TtYEN-   TrYEN- 
TTYKM+   OSENB* 

KBDM- OSFNR- 
D?ENB+ DSENR- 

GTOSR- POMG* RENBO* 
MOSRM-   TTYEN-   TTYEN- 

MDSRM+   TPM-        RDENR- 
HOSRM*   TTYEN*   RDENB- 
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PANEL   1    ...   *♦**♦   POP-8   TO   TTY/10 3A   ADAPTER   ♦♦♦*♦ 

A17 A1B A19 A20 A21 A22 A23 A24 Ä25 A2( 

A 
B 
C_ 

"~D 
E 
F 
H 
J 
K 
L 
M 
N 
P 
R 

J^ 
T 
U 
V 

B17    R18    B19    B20    B21    B22    B23    R24    82S    B2< 

A 
R 
C 
0 
E 

H 
J 
K 
L 
M 

P 
R 
S 
T 
U 
V 

A •18- 



PTER   ♦♦*♦♦ 1 
1 

i 

I 

M A25 A26 A27 A28 A29 A^O A31 A^2 _ 

A 
B 
C 

p 1 

H 
J 

L 

Jl 
N 

J> 

4 I 
u 

IT 

:i 
2* B25    B26    B27    B28    82«)    810    831    83? 

] 

A 
A ! 
c 

l ! 
F ! 

J 
K I 

S        I 
_P" 
R 
S 
T 
U 
V 

-18- 

I 
i 

i 



Unclassified 
Security Classification 

|                                                          DOCUMENT cJNTROL DATA • R&D 
j              ($■     nty clutlllea'lan ol tltl»   body of «b«(racl «nd Indexing tnnotailon mud b* tnttnd whtn Ihm ovrtll nporl 1« tlmfllitd) 

1    --S;»         «4 G ACTIV/ITY fCorportle »ufftor; 

THE          VERSITY  OF .MICHIGAN 
CONCO.r   PROJECT 

ia. neoonr «tcuniTv  c I.»ISIFIC»TION 
Unclassified 

2b   SROUP 

i. RKPOrtT TITLE 

PDP-8  TO  103A DATAPHONE AND/OR ONLINE  TELETYPE   INTERFACE 

1 4   DESCRIPTIVE NOTES (Typt ol nporl and Inelutlr» dalm») ■                                  1 

Memorandum 
8   AUTHONCS; (Laml Kama, lint nama. Initial) 

K.E.   Burkhalter,   Jr. 

«. REPORT DATE 

April  1968 
7a    TOTAU NO. OF   PASCt 

20 
76.   NO. CF RCF« 

(a.   CONTRACT OR SRMNT NO. / 

DA-49-083        OSA-3050 
6.   PROJKCT NO. 

9«    OHiaiNATOR't REPORT NUMSERfSJ 

Memorandum 16 

tb. OTHIR RKPORT NOfS) (Any otharnumbara Oiai. may ba aaalfiad 
tola rapott) 

10. A VAILAB'L TV-LIMITATION NOTICES 

Qualified requesters may obtain copies  of  this  report  from DDC. 

II   SUPPLEMENTARY NOTM 
I 

12   SPONSORINß MILITARY ACTIVIT» 

Advanced research Projects Agency 

13   ABSTRACT 

DD .FÄ1473 Unclassified 
Security Classification 



Security Classification 

KEY WORDS 
LINK A LINK B 

ROUE 

LINK C 

INSTRUCTIONS 

1.   ORIGINATING ACTIVITY:   Enter the name and address 
of the "o ntractor, subcontractor, grantee. Department of De- 
fense activity or other organization (corporate author) issuing 
the report. 
2a.   REPORT SECURITY CLASSIFICATION:   Enter the over- 
all security claasification of the report.   Indicate whether 
"Restricted Data" is included.   Marking ia to be in accord- 
ance w>th appropriate security regulations. 
2b.   GROUP:   Automatic downgrading is specified in DoD Di- 
rective 5200.10 and Armed Forces Industrial Manual.  Enter 
the group numbev.   A!: o, when applicable, show that optional 
markings have been used for Group 3 and Group 4 as author- 
ised. 

3. REPORT TITLE:   Enter the complete report title in all 
capital letters.  Titles in all caaes should be unclassified. 
If a meaningful title cannot be selected wit.iou! classifica- 
tion, show title classification in all capitals in par >nthesis 
immediately following the title. 
4. DESCRIPTIVE NOTES:   If «ppropriale, enter the type of 
report, e.g., interim, progress, summary, annual, or final. 
Give the inclusive dates when a specific reporting period is 
covered. 
5. AUTHOR'S):   Enter the name<s) of authoKs) as shown on 
or in the report.   Entei last name, first name, middle initial. 
If military, «how rank »nd branch of service.   The name of 
the principal author is an absolute minimum requirement. 
6. REPORT DATE;   Enter the date of the report as day, 
month, year; or month, year.   If more than one date appears 
on the report, use date of publication. 
7a.   TOTAL NUMBER OF PAGES:   The total page count 
should fo low normal pagination procedures, i.e., enter the 
number of pages containing information. 
76.   NUMBER OF REFERENCES:   Enter On. total number of 
references cited in the t^o:t. 
8a.   CONTRACT OR GRANT NUMBER:   If appropriate, enter 
the applicable number ci the contract or grant under which 
the report was written. 
86, 8c, * Hd. PROJECT NUMBER: Enter »... appropriate 
military department identification, such as project number, 
subproject number, system numbers, task number, etc 
9a.   ORIGINATOR'S REPORT NUMBER(S):   Enter the offi- 
cial repoit number by which the documei.. will be identified 
and controlled by the originating activity.   This number must 
be unique to this report. 
96. OTHER REPORT NUMBER(S): If the report has been 
assigned any other report numbers (either by the originator 
or by the aponaor), also enter this number(s). 
10.   AVAILABILITY/LIMITAriON NOTICES:   Enter any lim- 
itations on further dissemination of the report, other than those 

imposed by security classifiokition, using standard statements 
such as: 

(1) 

(2) 

(3) 

"Qualified requesters may obtain copies of this 
report from DDC 

"Foreign announcement and disservnation of this 
report by DDC is not authorized.*' 
"U. S. Government agencies may c'otait; copies of 
this report directly from DDC.   Other qualified DDC 
users shall request through 

(4)    "U. S. military agencies may obtain copies of this 
report directly from DDC   Other qualified users 
shall request through 

(5) 'All distribution of this report is controlled.  Quai- 
led DDC users shall request through 

If the report has been furnished to the Office of Technical 
Services, Department of Commerce, for sale to the public, indi- 
cate this fact and enter the price, if known. 
11. SUPPLEMENTARY NOTES: Use for additional explana- 
tory notes. 

12. SPONSORING MILITARY ACTIVITY: Enter the name of 
the departmental project office or laboratory sponsoring (pay- 
ing lor) the research and development.   Include address. 
13    ABSTRACT:   Enter an abstnct giving a brief and factual 
summary of the document indicative of the report, even though 
it may also appear elsewhere in the body of the technics) re- 
port.   If additional space is required, a continuation sheet shall 
be attsched. 

It is highly desirable that the abstrsct of classified reports 
be unclassified.   Each paragraph of the abstrsct shall end with 
an indication of the military security classification of the in- 
formation in the paragraph, represented as (TS). (S), (C). or (U) 

There is no limital. on en the length of the abstract.   How- 
ever, the suggested length is fro-n ISO to 225 words. 

14.   KEY WORDS:   Key w>.-ds sre technically meaningful terms 
or short phraser that characterize a report and may be used as 
index entries for cataloging the report.   Key words must be 
selected so that no security classification is requ.red.    Identi- 
fiers, such as equipment model designation, trade name, military 
project code name, geographii. location, may be used as key 
words but will be followed by an indication of technical con- 
text.   The assignment of links, rules, and weights is optional 

d") see-551 

Security Classiiica, on 


